Long-term effects of p-chloroamphetamine and related drugs on central serotonergic mechanisms.
Earlier studies from our laboratory have demonstrated a marked reduction in the brain level of 5-hydroxytryptamine (5-HT) and in the activity of tryptophan hydroxylase which persists for several weeks after a single dose of 10 mg/kg of p-chloroamphetamine (PCA). In the present study, equally long-lasting decreases were found after the administration of 5 mg/kg of PCA. p-Chloromethamphetamine also caused long-lasting reductions in the level of 5-HT and the activity of tryptophan hydroxylase in brain, whereas the effects of fenfluramine had disappeared 2 weeks after injection. The ability of brain synaptosomes to take up 5-HT was markedly reduced following doses of 2, 5 and 10 mg/kg of PCA. The in vitro addition of PCA to synaptosomal fractions markedly reduced the uptake of dopamine and norepinephrine; however, only a 30% reduction in the uptake of these amines was found in synaptosomes prepared from brains of rats treated with PCA. The effects on catecholamine uptake disappeared within 1 day after injection. In contrast, the time course of recovery of the synaptosomal uptake capacity for 5-HT followed a pattern similar to that found for the recovery of the level of 5-HT and the activity of tryptophan hydroxylase, with a 50% reduction still present 3 months after the injection of 10 mg/kg of PCA. The greatest reductions of 5-HT, tryptophan hydroxylase activity and synaptosomal uptake were found in the midbrain, hippocampus and striatum with less pronounced effects in the hypothalamus, medulla-pons and spinal cord. At both 1 and 14 days after injection of 5 and 7.5 mg/kg of PCA, tryptophan hydroxylase activity in whole brain was reduced by 50% or more; however, 4 days after treatment the activity of the enzyme was reduced only slightly or not at all. The results indicate that different independent mechanisms are responsible for the initial, reversible and the prolonged, irreversible effects of PCA on serotonergic neurons.